Raman spectra from silicon nanostructures, recorded using excitation laser power density of 1.0 kW/cm 2 , is employed here to reveal the dominance of thermal effects at temperatures higher than the room temperature. Room temperature Raman spectrum shows only phonon confinement and Fano effects. Raman spectra recorded at higher temperatures show increase in FWHM and decrease in asymmetry ratio with respect to its room temperature counterpart. Experimental Raman scattering data are analyzed successfully using theoretical Raman line-shape generated by incorporating the temperature dependence of phonon dispersion relation. Experimental and theoretical temperature dependent Raman spectra are in good agreement. Although quantum confinement and Fano effects persists, heating effects start dominating at higher temperatures than room tempaerature.
Raman scattering from all forms of solids (single crystal, poly-and nanocrystalline) gives many information about its vibrational properties and the crystallanity. Quantum confinement effect in semiconductor nanostructures(NSs) can also be investigated very effectively by Raman spectroscopy by close analysis of the Raman line-shape. A symmetric Raman spectrum with very narrow line width is observed from crystalline materials as a signature of zone center optic phonon mode having Lorentzian line-shape. Any deviation in Raman line-shape symmetry, frequency or line width could be due to various reasons associated with quantum confinement effect, heating effect, electron-phonon interactions or any combination of these. For silicon (Si), a 4 cm −1 broad symmetric Raman line-shape centered at 520.5 cm −1 is observed at room temperature. Temperature dependence of Raman lineshape from crystalline Si (c-Si) has been studied by many authors 1,2,3,4 . The Lorentzian
Raman line-shape from c-Si becomes wider and shifts to lower wavenumber side at elevated temperature 3 . As a result of increase in the temperature the stokes and antistokes intensity ratio also decreases, which in turn is used to calculate the sample temperature 4,5 . Asymmetric Raman line-shapes are observed from heavily doped Si due to Fano interaction 6 .
Fano interaction takes place as a consequence of interference between discrete phonons and continuum of electronic states (available as a consequence of heavy doping) in heavily doped Si 7, 8 . Asymmetric Raman line-shapes can also be observed from nanostructures (NSs) 9,10,11 .
In Si NSs, the phonons are confined within the small NSs causing the breakdown of
Raman selection rule and all optic phonons take part in the Raman scattering 12, 13 . As a result Raman line-shape becomes asymmetric and downshifted for Si NSs. 
and 'q' is Fano asymmetry parameter. The 'k' is the phonon wave vector. Table I . At room temperature (300 K), the Eq. (1) reduces to the Raman line-shape having only quantum confinement effect and photoexcited Fano interaction as used in our earlier papers 14, 15 . The room temperature Raman data in Fig. 2(a) is best fitted for fitting parameters L 0 , L 1 , L 2 and σ of 4 nm, 3 nm, 5 nm and 2 nm respectively. Another fitting parameter in Eq. (1) is Fano asymmetry parameter 'q'. The value of |q| = 11 is obtained by fitting experimental data in Fig. 2(a) with Eq.
(1). The value of 'q' was kept constant while fitting the Raman spectra in Figs. 2 
because thermally generated carriers could be treated to be negligible for Fano interaction.
Theoretically fitted Raman line-shapes generated using Eq. (1) Raman half widths increase equally on both the sides of the peak position. As a result, asymmetry ratio (
) decreases as heating effect dominates over the phonon confinement and Fano effects, which is fixed in our sample. In other words, phonon confinement and 
